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Abstract: Due to unique advantages in clearly understanding the interrelationship between 
city and its hinterland, as well as city and city, the study of urban spheres of influence is be-
coming highlight in regional research. This paper improves traditional field model from two 
aspects: the composite indicator and regional accessibility, in order to delineate urban 
spheres of influence more reasonably. Taking three years of central China as a case study, 
this paper investigates dynamic evolution of urban spheres of influence. Focusing on the 
evolution of spatial pattern, we abstract five types and its corresponding three stages theo-
retically. Finally, recommendation of development has been made for each stage. This study 
undertakes certain exploration in the study of urban spheres of influence from the perspective 
of theory and practice, hoping to provide some references for the study in this field and other 
regional research. 
Keywords: field model; urban spheres of influence; spatial pattern; evolution; central China 
1  Introduction 
At present, with the progress of urbanization and regional integration, metropolis and urban 
agglomerations have mushroomed in China one after another. And various types of urban 
and regional planning have launched successively. To these planning, the promotion of joint 
development between city and its hinterland, and the finding of the relationship between 
them are key points. The study of urban spheres of influence regards these points as the core 
content, which is closely related to the improvement of central cities’ comprehensive com-
petitiveness, the construction of urban hierarchy and the formulation of supporting policy. 
Therefore this kind of study has important practical significance (Pan et al., 2008; Kong, 
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2007; Wang and Zhao, 2000). 
The research methods of urban spheres of influence can be divided into two categories: 
empirical method and model method. The empirical method analyses some factors which 
reflect the urban influence and their spatial interactions (Brown and Holmes, 1971). These 
factors include: air passenger traffic, newspaper sales, telephone calls, some composite in-
dicators and so on (Taaffe, 1962; Berry and Lamb, 1974; Nystuen and Dacey, 1961; Green, 
1955). With the improvement of urban transportation convenience and regional accessibility, 
the relationship between cities or the city and region becomes extremely complicated, and 
various data are not readily available. As a consequence, model method gradually becomes 
the main research method to study urban spheres (Gu and Pang, 2008; Du, 2001). In this 
method, the gravity model applies physical laws to the sociology, and it is the earliest de-
veloped method in this study (Reilly, 1929; Xu et al., 1997); Voronoi diagram, as a spatial 
segmentation method, also is gradually used in the research of urban spheres of influence 
(Gold, 1992; Edwards, 1993; Okabe et al., 2000); in addition, field model uses ‘field’ to de-
scribe changes of urban force from center to edge, and delineates urban spheres of influence 
by obtaining the urban influence indicators and spatial expression of field (Wang and Chen, 
2004). Of course, model method has many deficiencies: mostly it sets the population as a 
standard indicator to measure the urban influence, lacking of a comprehensive measure; the 
gravity model relies on the urban classification, and its process is subjective; Voronoi dia-
gram has a complicated calculation process, and its interpretation of results is relatively 
weak; additionally, the diffusion effect of field model is conducted in the ideal space, ne-
glecting the anisotropy in space. Besides, the previous researches mainly study a single year 
statically, and lack dynamic analysis of a longer time span. The limitations of research tech-
nique and data lead most previous studies of urban spheres to practical analysis, and cannot 
conclude some features as well as its regularity. 
Based on these reasons, this paper proposes the improved field model based on the con-
struction of integrated indicators and the measure of regional accessibility. The results have 
characteristics of local continuity and overall discontinuity in space, which rationally ex-
press the interaction between city and its hinterland. Besides, this paper selects in three years 
of 1990, 2000 and 2007, a span of nearly 20 years, all cities in six provinces of central China 
as the research object, and analyzes urban hierarchy and changes of urban spheres of influ-
ence. On this basis, the dynamic evolution of spatial pattern is analyzed, and the basic mode 
of the dynamic evolution of urban spheres of influence is deduced. In a word, based on the 
attributes and spatial characteristics of urban spheres of influence, we focus on the dynamic 
evolution and causes, and then comprehensively grasp the characteristics of regional devel-
opment. Additionally, this paper hopes to provide references for the spatial organization of 
region, urban economic planning and relevant regional development policies. 
2  Data sources and methods 
2.1  Data sources 
Central China, including six provinces of Shanxi, Henan, Hubei, Hunan, Anhui and Jiangxi, 
once was an extremely important section in China’s regional development, as shown in Fig-
ure 1. With the implementation of ‘western development strategy’ in 1998 and the ‘northeast 
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revival strategy’ in 2003, the advantages for development in central area declined sharply. In 
order to promote the revitalization of the central area, the Chinese government put the ‘rise 
of central China’ strategy into practice in 2004 (Wen, 2004). This paper selects central China 
as the research region, attempts to further understand 
the development trend between cities and regions, and 
provide references for regional urban spatial organiza-
tion planning and urban economic divisions. 
In the end of 2007, there were 168 cities in central 
region, among which, the urban population and GDP 
separately accounted for 41% and 60% of the whole 
region, which showed that the agglomeration of these 
cities were powerful to lead the socio-economic de-
velopment throughout the region. The total population 
of Wuhan was up to 5.103 million while the total 
population of Shaoshan was only 99 thousand, namely 
the most and the least population in central region. 
Overall, the amount of metropolises was relatively 
small while the amount of small and medium-sized 
cities was relatively large. The spatial data of this re-
search adopts 1:100 million borders supplied by Na-
tional Geographic Center of China (Albers secant 
conic projection). Then in ArcGIS, grid module is 
used to generate the grid 1000 m  1000 m (1000 m equivalent to about 32''). By this trans-
formation, the size of the research image is 1823  1052 (Figure 1). The traffic data came 
from China’s Transportation Atlas in 1995 published by Chengdu Cartographic Publishing 
House, internal data in 2000 provided by data centre, and China’s Transportation Mileage 
Atlas in 2008 published by China Communications Press. The attribute data of cities came 
from China City Statistical Yearbook 1991, 2001 and 2008, China Population and Employ-
ment Statistics Yearbook 2008, China County Statistical Yearbook 2001 and 2008, China 
Urban Construction Statistical Yearbook 2000 and 2007, Hubei Statistical Yearbook 2002, 
Anhui Statistical Yearbook 2001, Hunan Statistical Yearbook 2001, Shanxi Statistical Year-
book 2001, Jiangxi Statistical Yearbook 2001 and Henan Statistical Yearbook 2001, or indi-
rect calculation from the above data set. 
2.2  The improved field model and its application in urban spheres of influence 
City, as a regional core, has strong ability of attraction (agglomeration) and radiation (diffu-
sion). Choosing various media as carriers, city has spatial interactions with external region, 
and the maximum coverage of interactions is the urban spheres of influence. Borrowed the 
concepts from physics, urban system will be known as ‘urban field’ (Wang and Chen, 2004). 
The formation of urban field is inseparable from the potential energy difference between 
center and periphery. With the increase of distance from center, this value of urban field ef-
fect decreases gradually, until it reaches 0. Then the urban spheres of influence is delineated 
(Gu, 1997). The field model is described as follows: 
 
Figure 1  Location of the study area 
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 / aki k kiF Z D   (1) 
where Fki is the field intensity of city k at the point i; Zk is the urban influence index of city k; 
Dki is the Euclidean distance from city k to the point i; and a is the distance friction coeffi-
cient. 
Traditional field model only applies a single indicator as urban influence index. In fact, 
the construction of composite indicators can better reflect the city’s comprehensive strength. 
Besides, the diffusion effect of traditional field model is conducted in ideal space, and the 
anisotropy of field extension is neglected. Actually, the accurate measure of distance, dis-
tance decay and friction coefficient are key point to the study of urban spheres of influence. 
All these deficiencies often restrict the accurate delineation of urban spheres of influence, 
therefore reduce the degree of recognizing the trend of urban development and inter-city 
relations. 
For these reasons, this paper will improve the traditional models from two aspects: 1) the 
construction of a composite indicator for urban influence index, and 2) the measure of re-
gional accessibility. Urban influence index is the full expression of urban influence, whose 
construction is beneficial to minimize data deviation caused by the statistical error, the indi-
cator fluctuation and others. The regional accessibility is the measure of location advantages 
based on the road system, which can reflect the extending speed of urban field effect in 
space and can more accurately measure the urban spheres of influence. 
2.2.1  The construction of urban influence index 
a composite urban influence index should be a full measure of economic strength, and can 
reflect the relationship between the center and its hinterland. Considering the comprehen-
siveness of urban influence index and the availability of data, we mainly select eight aspects 
to reflect it: the overall economic strength, market, employment, investment, population, 
basic education, medical services and municipal facilities. The aspect of the overall eco-
nomic strength mainly refers to the GRP and the three (primary, secondary and tertiary) in-
dustries development, which are the most direct embodiment of a regional economic power. 
However, GRP and the like only reflect the apparent level of economic development. We 
believe that a healthy economy is the one that ensures employment, and provides a wealth of 
products and services. Therefore, we also choose these two areas, as well as investment, 
which is an important regional economic support especially in developing countries. Besides, 
the population is an important measure of the economic development. In order to avoid 
confusion caused by statistics as much as possible, we adopt the non-agricultural population 
data. The basic education affects the level of population quality, which is closely related 
with the economic development, and its importance is obvious. However, only when the 
economy develops to a certain extent, the region can pay more attention and have the ability 
to develop the basic education, and from this point, it could reflect the level of economic 
development. In the same way, we also choose the aspects of medical services and 
municipal facilities. Though inevitably there are certain factors that can not be involved in 
the measure of the complex economic development, as far as possible, we make a 
comprehensive selection of the key messages to reflect the economic strength. 
Initially, we identified 33 indicators reflecting urban influence index. All the data are stan-
dardized to remove the effect of unit. In order to compact the data, we make a correlation 
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analysis of indicators within each year, and screen them. Finally 25 indicators are identified 
(Table 1). Then we use factor analysis to calculate the size of various cities each year. In the 
analysis, we choose the principal components method, extract the eigenvalues over 1, and 
then rotate with varimax method in SPSS, so that each factor has the minimized number of 
high load variables.  
 
Table 1  The indicator system of urban influence indexes 
 Measure aspects Specific indicators Number 
The overall  
economic strength
Gross regional product, per capita gross regional product, per unit area of gross 
regional product, value-added of primary industry, value-added of secondary 
industry, value-added of tertiary industry, and gross industrial output value 
7 
Market Total wholesales and retail sales of consumer goods 1 
Employment Number of fully-employed staff and workers, number of registered unemploy-ment in urban area, and average wage of staff and workers 3 
Investment Total investment in fixed assets, total amount of contracted foreign capital, and amount of foreign capital actually utilized 3 
Population Non-agricultural population, and per unit area of non-agricultural population 2 
Basic education Number of primary schools, and number of regular secondary schools 2 
Medical services Number of hospitals and health centers, number of licensed (assistant) doctors, and per capita number of licensed (assistant) doctors 3 
Urban  
influence 
index 
Municipal facilities
Percentage of urban population with access to gas, number of public transporta-
tion vehicles per 10 000 population, urban developed areas, and the ratio of 
urban developed areas to the total urban areas 
4 
 
2.2.2  The measure of regional accessibility 
In this study, the measure of accessibility refers to the time accessibility. Because of the 
measure of time distance, firstly we need to set different types of road speed. According to 
road speed design provided by “Highway Engineering Technical Standard of the People’s 
Republic of China (JTGB01-2003)”, we set different types of average road speed in different 
time sections as following: the road network in 1990 was made up of the national highways, 
the first class highways, ordinary roads and railways, and the average speeds were set to 60 
km/h, 50 km/h, 50 km/h and 50 km/h respectively; the road network in 2000 was made up of 
highways, national highways, the first class highways, ordinary roads and railways, and the 
average speeds were 100 km/h, 70 km/h, 50 km/h, 60 km/h and 60 km/h; the average speed 
in 2007 was basically in accordance with that in 2000, except railways were up to 70 km/h; 
besides, default value was 10 km/h, namely the speed of walking. Based on different levels 
of speed, each grid is used to cut roads, and the road total distance (D) of each grid is calcu-
lated according to the road type (Wi) and length (li), so we can get the road density (  ) in 
unit grid, then further obtain the time value through the grids (T). 
 
1
n
i i
i
D W l

    (2) 
 D
S
    (3) 
 LT    (4) 
where Wi is the road type expressed by road speed; li is the road distance in a grid; n is the 
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number of road types; D is the total road length in grids; S is the unit grid space, here is 1 
km2;  is the road density; L is the distance through the grids; and T is the time travelling 
through the grids. 
Using the basic idea of Dijikstra algorithm, the shortest path analysis of source pixel (city) 
is made (Qin et al., 2002). The geometric distance is 1 from source pixel to each adjacent 
pixel, but the impedance value of each pixel is different (‘T’ is different), then we can calcu-
late the minimum distance from each pixel to resource pixel, which generates urban diffu-
sion map of accessibility (ESRI, 2006). 
2.2.3  The delineation of urban spheres of influence 
Based on the evaluation of urban influence index and regional accessibility, the expression 
of improved field model is as follows: 
 Fki = Zk / Tki                               (5) 
where Fki is the field intensity of city k at the point i; Zk is the urban influence index of city k; 
and Tki is the time cost from city k to the point i. 
According to Formula (5), the distribution pattern of field intensity can be expressed in 
space, and from the center to the edge the value of field intensity gradually reduces till to 0. 
In order to measure and display in an unified way, we set the spatial point where the field 
intensity is 0.01, and connect these points, then the urban spheres of influence of each city is 
delineated. Figure 2a shows that the urban spheres of influence for each city are made up of 
the outer boundary. 
Every point in the region can accept the radiation from all cities, and there are overlaps of 
field in space because of the city location and urban influence index. On the one hand, the 
membership belonged to different cities for each point can be identified based on the princi-
ple of maximum degree. On the other hand, the point with equal value of different cities can 
be set as the separator between two urban spheres of influence, as shown in Figure 2b. 
 
Figure 2  Spatial pattern of urban spheres of influence based on improved field model 
3  Results and analysis 
3.1  Urban influence index 
The maximum of urban influence index was 5.94, while the minimum was 1.21 in 1990, so 
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there was a difference of 4.73. The maximum was 8.25, while the minimum was 1.26 in 
2000, so there was a difference of 6.99. The maximum was 6.89, while the minimum was 
1.39 in 2007, so there was a difference of 5.5. Except for Wuhan and Taiyuan in 1990, the 
urban influence indexes were all less than 4. From the changes of urban influence index, 
between 1990 and 2000, the maximum change range was in Huaihua city, which was 57.3%, 
while the minimum change range was in Luoyang city and Ji’an city, whose index rates of 
changes were close to 0. From 2000 to 2007, the maximum change range was in Xinyu city, 
which was 33.8%, while the minimum was in Jieshou city, Yuzhou city and Wuxue city, 
whose index rates of changes were close to 0. Overall, in these three years, changes of urban 
influence index were relatively small. 
3.2  Regional accessibility 
The maximum of urban accessibility was 147.27, while the minimum was 10 in 1990, so 
there was a difference of 137.27; the maximum was 189.29, while the minimum was 43.69 
in 2000, so there was a difference of 145.6; the maximum was 262.92, while the minimum 
was 59.58 in 2007, so there was a difference of 203.34. We can see that there were ex-
tremely large differences of regional accessibility in different cities each year. Besides, in 
these three years, the regional accessibility changed acutely, in particular, the change in the 
period 1990–2000 was most significant. In 2000, the accessibility of Changde city and 
Ezhou city were over 9 times than in 1990, which separately were 945.8% and 936.9%. Such 
dramatic changes were related to the background of economic policy to a great extent. Af-
fected by the financial crisis in 1997, the state began to build a large number of roads, espe-
cially the highways throughout the country to expand domestic demand. In this way, from 
1990 to 2000, change of accessibility is significant. 
3.3  Urban spheres of influence and its changes in hierarchy 
In these three years, urban spheres of influence in central region are delineated as shown in 
Figure 3. In order to better describe the results, we classify the results according to urban 
spheres’ area. Here, the clustering method of natural-break is used, and then the urban 
spheres of influence are divided into six levels by their size of areas. As can be seen from 
Table 2, in these three years, Wuhan has always occupied the first rank, and its urban 
spheres of influence in 2007 was more than the previous two periods increasing by 3.6 and 
1.2 times respectively. There were little change at second level, with Taiyuan, Changsha and 
Zhengzhou being the top three at the second level, and Hefei in 2000 was up from the third 
to the second level. The number of cities at level 3 and level 4 increased by 70% and 72% 
during the first period, but in the latter period decreased by 21% and 39%. The cities of level 
5 continued to increase, and compared with the previous year, there increased 15 and 14 cit-
ies in 2000 and 2007 at this level. The number of cities of level 6 remained stable, as shown 
in Figure 4. 
There were as many as 47% and 33% of changes in hierarchy from 1990 to 2000 and 
from 2000 to 2007 separately. From 1990 to 2000, the number of cities which raised two 
levels was as high as 8, while the number of cities which raised 1 level was 43, accounting 
for 40% of the total cities. And the number of degraded cities was 10, accounting for 7.8% 
of the total cities. Among which, the number of cities declining 1 level was 8 while the 
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Figure 3  The urban spheres of influence of the study area in 1990 (a), 2000 (b) and 2007 (c) 
 
Table 2  The hierarchy of urban spheres’ area (from 1st to 3rd level) 
The name of city The hierarchy of ur-
ban spheres’ area 1990 2000 2007 
Level 1 Wuhan Wuhan Wuhan 
Level 2 Taiyuan, Changsha, Zhengzhou 
Taiyuan, Changsha,  
Zhengzhou, Hefei 
Taiyuan, Changsha,  
Zhengzhou, Hefei 
Level 3 
Nanchang, Datong, 
Fuyang, Luoyang, 
Bengbu, Xinxiang, 
Hengyang, Zhuzhou, 
Xuchang 
Nanchang, Datong, Luoyang, 
Xinxiang, Hengyang, Xuchang, 
Wuhu, Pingdingshan, Xiangfan, 
Luohe, Changzhi, Jiujiang, Yueyang, 
Anyang, Kaifeng, Huaihua, Yichang
Nanchang, Datong, Luoyang, 
Xinxiang, Wuhu, Pingdingshan, 
Xiangfan, Luohe, Changzhi, 
Yichang, Fuyang, Bengbu, 
Nanyang, Shangqiu 
 
 
Figure 4  The numbers of cities in different area levels 
 
number of cities whose level had decreased 2 was 2. From 2000 to 2007, there was no city 
whose level had increased 2, while the level of 20 cities had increased 1, accounting for 
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11.9%. And there were as high as 35 cities which had level down, accounting for 20.7%. 
Among which, the level of 31 cities had reduced 1, while that of 4 cities had reduced 2. To- 
tally, the levels of urban spheres of influence tended to increase in the previous period, while 
the number of cities whose level had reduced was more in the later period. 
In order to describe the changes of urban spheres’ areas, we further define the changes of 
indexes and accessibility. As the total indexes change a little, we use the natural-break 
method to cluster the index according to the rate of change. From 1990 to 2000, 16% is set 
as the boundary value. When over this value, the change of urban index is strong, and when 
less than this value, the change is weak. And the boundary value is 12% from 2000 to 2007. 
Besides, we define the changes of accessibility on the whole due to its drastic changes: when 
the change rate of accessibility is between 0 and 50%, the accessibility change is weak; 
when the rate is over 50%, the change is strong. 
From the view of the hierarchy changes of urban spheres’ areas, it presents the following 
regularity: 
Firstly, if there is strong change in urban index (that is, the index change rate is over 16% 
(1990–2000) or 12% (2000–2007)), then the hierarchy change of urban spheres’ areas is in 
line with the index change, regardless of the accessibility change. There are 16 cities which 
have a great change of index from 1990 to 2000, as well as from 2000 to 2007, and the hier-
archy changes of all these cities are consistent with the index changes, regardless of accessi-
bility and other conditions’ changes. 
Secondly, if there is small change in urban index: 
(1) For small cities (the average urban index is less than 1.4 in the period), urban accessi-
bility dominates the hierarchy changes of urban spheres’ areas. If urban accessibility 
changes strongly, the hierarchy changes of urban spheres’ areas basically are in line with the 
accessibility changes, regardless of the urban index changes. But if urban accessibility has 
weak changes, even decreases the level, then the hierarchy changes of urban spheres’ areas 
tend to reduce its level. 
(2) For medium-size cities (the average urban index ranges from 1.4 to 1.7 in the period), 
both the accessibility changes and the urban spatial distribution contribute to the hierarchy 
changes of urban spheres’ areas. Firstly, the cities whose accessibility increase greatly are 
generally raising its hierarchy, regardless of the urban index changes and spatial distribution; 
secondly, for the cities of weak accessibility changes, if there are cities surrounding it which 
confine the extension of its urban spheres, the hierarchy changes of this city will go to de-
crease. 
(3) For large cities (the average urban index is over 1.7 in the period), the hierarchy  
 
Note: ‘※’ denotes main factors of urban hierarchy changes. 
Figure 5  The influencing factor of urban hierarchy changes 
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changes are dominated by the spatial distribution, regardless of the index and accessibility 
changes. For such cities, only when there is some space existing for the extension of their 
urban spheres, their trend of hierarchy changes will go to increase, otherwise decrease. 
3.4  Dynamics analysis of spatial patterns of urban influential spheres 
From the view of dynamics analysis of spatial patterns of urban influential spheres, there are 
five types: 1) urban spheres of influence exist independently and extend gradually. This type 
of city is mainly the remote ones or with poor regional accessibility, which is lack of link-
ages with other cities, shown as Figure 6a. 2) With the extension of urban spheres of influ-
ence for single cities, the influential spheres contact directly with other cities’ spheres. Due 
to the improvement of regional accessibility, the linkages among cities are reinforced, 
therefore the urban spheres of influence of neighboring cities overlap, leading to the direct 
contact among cities, shown as Figure 6b. 3) With the directly contact of urban spheres be-
tween cities, there are competitions between two cities. The limited resources will lead to 
contention between two adjacent cities. Due to different strengths of each city, the weaker 
one will be in an unfavorable position, which leads to the stagnation or slow increase of the 
improvement of its accessibility. In space, it is characterized by the situation that the urban 
spheres of stronger cities continue to digest the weaker ones, shown as Figure 6c. 4) The 
urban spheres of influence transit from independent distribution to indirect contact with the 
core city. Influenced by natural, social and historical factors, some cities in a region do not 
have direct contact with the core city, but contact indirectly with it through other cities, 
shown as Figure 6d. 5) The urban contact types change from single contact to multiple link- 
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Figure 6  The evolution of spatial pattern in central China 
 
ages in urban spheres of influence. The spheres in the region overlap, leading to the exis-
tence of both direct contact with the core city and the indirect contact with it. Core city in 
the region has absolute dominance, resulting in the other cities’ subordinate position, shown 
as Figure 6e. The first three types are the main evolution forms for the central cities, espe-
cially in the period of 1990–2000. The types of indirect contact and even multiple linkages 
mainly concentrate in the surrounding area of Wuhan, Changsha, Taiyuan, Zhengzhou and 
other provincial capitals. Taking Zhengzhou as an example, the number of cities which have 
indirect contact with it is 13. Since 2000, the number of cities whose urban spheres of influ-
ence are distributed independently has continued to decrease, and that which has multiple 
linkages has increased. 
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According to dynamic evolution types of urban influential spheres, the development 
stages of urban influential spheres can be summarized into three periods, shown as Figure 7. 
Each evolution type has corresponding description in the previous text, and each period 
represents different evolution state, that is, the early, the middle and the late. The early refers 
to the stage that urban spheres of influence independently are distributed and gradually ex-
tend. And most cities at this stage have lower urban index and accessibility. Some cities with 
great urban influence index still belong to this type, due to the scattered distribution and lack 
of interrelated contact among cities. The middle refers to the stage that there is a direct or 
indirect relationship of urban influential spheres. At this stage, the cities should strengthen 
the power and improve regional accessibility, to promote regional specialization, coopera-
tion and positive interaction. The late refers to the stage that urban spheres of influence have 
multi-contacts and the interaction of cities is extremely strong. The urban integration ten-
dency of this type is clear, therefore, the construction of transport facilities should be further 
strengthened, and the inter-city contacts should be enhanced, in order to promote comple-
mentary advantages, industry upgrading and spatial agglomeration. It is worth noting that 
the evolution of urban influential spheres in central China does not need to develop from the 
initial stage. On the one hand, with the political and historical factors, some cities have al-
ready been at the late stage during our research period. On the other hand, the urban influen-
tial spheres do not develop in accordance with the fixed mode. And the evolution process of 
urban influential spheres is often under sudden perturbation, leading to accelerated or even 
great-leap-forward development. 
 
Figure 7  The evolution of spatial pattern of urban spheres of influence 
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4  Conclusions and discussion 
This paper improves the traditional field model from two aspects: the construction of urban 
influence indexes and the measure of regional accessibility based on the land transportation 
system. We select central China as research region, and make analysis of all cities in this 
region in 1990, 2000 and 2007. Based on the improved delineation of urban influential 
spheres, deep analysis is made about the hierarchy changes of urban spheres’ areas and dy-
namic evolution of spatial patterns. The main conclusions obtained are as follows: 
(1) The hierarchy changes of urban spheres’ areas are mainly influenced by the urban in-
fluence index. If urban influence index changes greatly, the hierarchy changes are in accor-
dance with it. And if it changes little, the absolute value of the urban index determines the 
influence factors (regional accessibility and spatial location). 
(2) The spatial evolution process of urban influential spheres in central China includes 
five types, which can be divided into three periods. It is worth noting that the urban influen-
tial spheres do not develop in accordance with the fixed mode due to the reasons described 
above. 
(3) With the further promoted strategy of ‘rise of central China’, the capital cities and re-
gional core cities will get much more support for industrial transfer and infrastructure con-
struction. For example, the Beijing-Wuhan High Speed Rail construction, acceleration of 
trains, highway construction and so on, which will greatly improve the urban influence as 
well as regional accessibility, thus speeding up the evolution of spatial pattern of urban in-
fluential spheres. The cities which are at the early stage of the evolution process should 
speed up infrastructure construction and strengthen the connection with other cities. The 
cities at the middle stage should further cultivate its core competitiveness, and strengthen the 
regional socio-economic links with other regional cities, especially incorporate into the re-
gional system. The cities at the late stage need to further accelerate the regional integration 
process, for example, promote the development and growth of the integration process in the 
core cities of Changsha, Zhuzhou and Xiangtan, and promote specialization and cooperation 
in a larger territorial scope. 
The deficiency of this paper is that the measure of regional accessibility just takes into 
account the land transportation system, without giving any thought to the effect of the site 
problems of highways and railways. In the future, the accurate measure of the regional ac-
cessibility and the research of cities nationwide are the work focus. 
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